A new lignan, lyoniresinol-9-O-8''-syringylglycerol ether (1), together with five known compounds, piceatannol (2), resveratrol (3), oxyresveratrol (4), quercetin-3'-glucoside (5) and diosgenin (6) were isolated from the rhizomes of Smilax microphylla. The structure of the new compound was determined by means of chemical evidence and 1D-and 2D-NMR ( 1 H, 13 C, HSQC, HMBC, 1 H-1 H COSY and NOESY) spectroscopic analysis and HR-ESI-MS.
The genus Smilax (Smilacaceae) contains about 370 species, which are distributed widely in East Asia and North America, while 79 species are native to China. Several species of Smilax have been traditionally utilized as pharmaceutical materials to treat various ailments [1a-1d] . S. microphylla C.H.Wright, familiarly known as "wu yu ci", a creeping, extremely tough shrub, is mainly distributed in Eastern and Southern China and the roots and rhizomes are used to treat gout, bronchitis, wound and lumbar muscle strain in traditional Chinese medicine. However, to our best knowledge, there has been no report on the constituents of S. microphylla. We have carried out a study on the tuber of S. microphylla and report on the structure elucidation of a new lignan, named lyoniresinol-9-O-8''-syringylglycerol ether (1), and piceatannol [2] , resveratrol [3] , oxyresveratrol [4] , quercetin-3'-glucoside [5] and diosgenin [6] .
Compound 1, C 33 H 42 O 13 (M + at m/z [M+H] + 647.2684), exhibited a hydroxyl group (3394 cm -1 ), an aromatic ring (1608 cm -1 ) and an ether (1220 cm -1 ) in its IR spectrum. The 13 C NMR data of 1 had eighteen carbon signals containing two aromatic rings and six aliphatic carbon signals (Table 1) . The signal at δ H 6.38 (2H, s) indicated the presence of one symmetric 1, 3, 4, 5-tetra-substituted aromatic ring and an aromatic singlet at δ H 6.58 (1H, s) showed the presence of another aromatic ring. In the DEPT spectrum, the six aliphatic carbon signals included three methylene signals (δ 62.69, 65.35, 32.17) and three methine signals (δ 40.91, 47.45, 39.45), two of them bearing oxygen. The 1 H NMR spectrum also showed signals for two methoxy groups [δ H 3.73 (6H, s, OCH 3 -3, 5), 3.85 (3H, s, OCH 3 -3'), 3.37 (3H, s, OCH 3 -5')], together with HMBC correlations; the positions of four methoxy groups were established at C-3, C-5, C-3', and C-5'. HMBC correlations ( Figure 1 ) between H-7'/C-2', H-7/C-2, 6, 5' suggested 1 to be a lyoniresinol derivative [7] [8] [9] [10] [11] . Together with NOESY spectroscopic data, as H-7 and H-8, H-7 and H-8', and H-8 and H-8' had no correlations with each other, the three protons (H-7, H-8 and H-8') were trans in each case [8, 9] . In the 1 H NMR spectrum of 1, there were signals at δ 4.97 (1H, d, J=8.2 Hz), 3.86 (6H, s), 3.70 (1H, d, J=4.2 Hz), 3.63 (1H, d, J=4.8 Hz), and 2.32 (1H, d, J=4.2 Hz), and symmetric aromatic protons of an AB spin system at δ H 6.74 (2H, s), while in the 13 C NMR spectrum, the signals were at δ 132.85 (C-1''), 103.40 (C-2'', 6''), 147.91 (C-3'', 5''), 134.77 (C-4''), 83.18 (C-7''), 53.76 (C-8''), 60.26 (C-9''), and 55.33 (3'', 5''-OCH 3 ). Detailed NMR analysis suggested that 1 possessed a syringylglycerol moiety [12, 13] having a threoconfiguration [14] . In the HMBC experiment, correlations were observed between H-8'' (δ H 2.32) and C-9 (δ C 62.69), between H-9 (δ H 3.50) and C-8'' (δ C 53.76), between H-9 (δ H 3.50) and C-7 (δ C 40.91), between H-9 (δ H 3.50) and C-8 (δ C 47.45), and between H-9 (δ H 3.50) and C-8' (δ C 39.45); these data indicated the connection of the syringylglycerol moiety at C-9 (Figure 1 ).
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It has been reported that the optical rotation of (7S, 8R, 8'R)lyoniresinol was ([α] D +58) [11b] . As the optical rotation was a positive value, it was suggested that the compound was a racemic mixture of (7S, 8R, 8'R)-lyoniresinol and (7R, 8S, 8'S)-lyoniresinol, with (7S, 8R, 8'R)-lyoniresinol being dominant [8,9,11c] , whereas if it were a negative value, (7R, 8S, 8'S)-lyoniresinol would be dominant [7] . So, this lyoniresinol moiety was established from an [α] D value and CD spectrum [7,11b] . However, in compound 1, the syringylglycerol moiety also exhibited optical rotatory activity, which contributes to the optical rotation. However, the obtained amount of 1 was very small, and although the relative configuration could be confirmed, it was difficult to determine its absolute configuration. Consequently, the structure was established as lyoniresinol-9-O-8''-syringylglycerol ether. 
Extraction and isolation:
The air-dried milled rhizomes of Smilax microphylla (10.0 kg) were extracted 3 times with EtOH (3×20 L), and the extracts combined and evaporated under reduced pressure to afford crude extracts (751.4 g). The total extract was suspended in EtOH-H 2 O and successively extracted with light petroleum, EtOAc, and n-BuOH to give the corresponding light petroleum (37.9 g), EtOAc (200 g) and n-BuOH (236.1 g) extracts. The EtOAc-soluble fraction (200 g) was applied to a silica gel column using a CHCl 3 -MeOH (100:1 to 1:1, v/v) gradient solvent system to give 7 fractions (1-7). Fr.2 (13.21 g) was separated by CC (silica gel; CHCl 3 /MeOH 70:1→2:1) and Sephadex LH-20 (CH 3 OH: MeOH 1:1) to afford compound 6 (30 mg). Fr.3 (7.95 g) was subjected to silica gel CC eluting with CHCl 3 : MeOH (60:1 to 1:1, v/v) to give 20 sub-fractions (Fr.3.1-Fr.3.20). Fr.3.12 (30 mg) was purified on Sephadex LH-20 with methanol and compound 1 (7 mg) was obtained. Fr.4 (15 g) was separated to provide compound 2 (15 mg). Fr.5 (14 g) was fractionated by silica gel CC eluted with a gradient of CHCl 3 : MeOH to give Fr.5.1 (2 g), Fr.5.2 (4.2 g) and Fr.5.3 (5 g). A part of Fr.5.1 was purified using Sephadex LH-20 with methanol to give compound 4 (100 mg). Fr.5.2 was further separated by silica gel CC to provide compound 3 (180 mg). Fr.6 (10 g) was submitted to CC (silica gel CHCl 3 : MeOH 20:1 to 1:1), and provided compound 5 (120 mg). 
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